STRETCHED INDUCED B-TYPE NATRIURETIC PEPTIDE ALTERS HUMAN CARDIAC FIBROBLAST RESPONSE TO TRANSFORMING GROWTH FACTOR BETA AND MAY BE PROTECTIVE AGAINST MYOCARDIAL FIBROSIS  by Phelan, Dermot et al.
E363
JACC April 5, 2011
Volume 57, Issue 17
  CARDIAC FUNCTION AND HEART FAILURE 
STRETCHED INDUCED B-TYPE NATRIURETIC PEPTIDE ALTERS HUMAN CARDIAC FIBROBLAST 
RESPONSE TO TRANSFORMING GROWTH FACTOR BETA AND MAY BE PROTECTIVE AGAINST 
MYOCARDIAL FIBROSIS
ACC Poster Contributions
Ernest N. Morial Convention Center, Hall F
Tuesday, April 05, 2011, 9:30 a.m.-10:45 a.m.
Session Title: Neurohormonal Mechanisms and Natriuretic Peptides
Abstract Category: 20. Myocardial Function/Heart Failure—Basic/Molecular
Session-Poster Board Number: 1155-11
Authors: Dermot Phelan, Chris Watson, Patrick Collier, Mark Ledwidge, John Baugh, Ken McDonald, University College Dublin, Dublin, Ireland, St. 
Vincent’s University Hospital, Dublin, Ireland
Background:  Pathological reactive fibrosis in the overloaded left ventricle results in reduced tissue compliance and diastolic dysfunction. B-type 
natriuretic peptide (BNP), acting via the natriuretic peptide receptor-A (NPRA) has anti-fibrotic properties and has been shown to antagonise the 
pro-fibrotic effects of transforming growth factor beta (TGF`). While it has been well documented that BNP is secreted from the left ventricle as a 
response to pressure overload the impact of mechanical stretch on BNP and NPRA expression in human cardiac fibroblast’s is unknown, as is the 
influence of stretch on their response to TGF`.
Hypothesis: Human cardiac fibroblasts will up-regulate the BNP/NPRA system in response to stretch and this up-regulation will alter cellular 
response to the known pro-fibrotic agonist TGF`.
Methods:  Primary human cardiac fibroblasts underwent cyclical biaxial stretch (5% strain at 1 Hz) or were left without being stretched in the 
presence or absence of TGF` treatment (10ng/ml). The effect of recombinant BNP on TGF` treatment was investigated. Alpha smooth muscle 
actin (ASMA) and NPRA were quantified using real-time PCR, Western blotting and immunoflourescence. BNP, collagen 1, and TGF` receptor gene 
expression levels were also quantified.
Results:  Mechanical stretch up-regulates BNP (p<0.001) and NPRA (p<0.01) at a gene and protein level in human cardiac fibroblasts. Stretched 
fibroblasts have reduced TGF` induction of ASMA and collagen type 1 (p<0.001) at gene and protein level compared to non-stretched cells. 
Exogenous BNP further reduces the pro-fibrotic effect of TGF` on stretched human cardiac fibroblasts (p<0.001). TGF` receptor levels were 
unaffected by stretch, suggesting that impaired responses to TGF` were not due to down-regulation of its receptors.
Conclusion: These data suggest that stretch induced up-regulation of BNP and NPRA is a protective mechanism against TGF` induced myocardial 
fibrosis. Abnormal NPRA or BNP signalling may enhance the susceptibility of the heart to develop cardiac fibrosis.
